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- Nofes, ChapterNR333asucmstcdonMaySi IQSSwasrcpcalcdandancwchap-
ter NR 333 was created cffective June 1, 1985, . . .

NR 333.01 Purpose. The purpose of this chapter is to en-
sure that dams are designed, constructed and reconstructed so as
to minimize the danger to life, health and property. This chapter
is adopted pursuant to ss. 31.02 (2}, 31.19 and 31.33, Stats. :

‘Hisfory: Cr. Register, May, 1935, No. 353, eff. 6-1-85.

NR 333.02 Applicability. 'The provisions of this chapter are
not applicable to;

(1) Dams owned by the United States government,

(2) Dams having the following characteristics, unless the de-
partment determines that the dam is likely to endanger life, health
or property if it is not designed, constructed or reconstructed in ac-
cordance with this chapter:

(a) All dams having a structural height of 6 feet or less, ora
storage capacity of 15 acre-feet or less.

(b) All dams having a structural height of more than 6 feet but
less than 25 feet and a maximum storagc capacity of less than 50
acre—feet of water.

(3) All new and existing dams mspected approved and Hi-
censed by a federal agency under 18 CFR Part 12, provxded that
the dam meets requirements which are at least as rcsl:nctwe as the
requirements of this chapter.

Notet Dams exempted from this chapter are still subject to the requ.iremenls of
ch. 31, Stats.

History: Cr. Register, May, 1985, No. 353, eff, 6-1-85.

NR 333.03 Definitions. (1) “Base flow” means that part
of the stream flow that is derived from groundwater and calculated
as the 7-day low flow that occurs on an average of once in 2 years
or has a 50% chance of occurring in any given year. The notation
is Qy,2,

{2) “Dam” means any artificial barrier, together with appurte-
nant works, which is built across a waterway and which has the
primary purpose of impounding or diverting water. .

(3) “Department” means the department of natural resources.

(4) “Emergency spillway” means a secondary spillway de-
signed to pass water only during flows exceeding the capacity of
the principal spillway.

{5) “Floodfringe” means that portion of the floodplain ottside
of the floodway, which is covered by flood water during the re-
gional flood. The term, “floodfringe” is generally associated w1th
standing water rather than flowing water.

{6) “Floodplain with the dam nonexistent” means that area of
Iand downstream from a dam that would be inundated by water
during the regional flood if the dam did not exist.

- (7) “Floodway"” means the channel of a river or streani and
those portions of the floodplain adjoining the channel which are
required to carry the regional flood discharge.

(8) “Government emergency service facility” means any
structure that is used for the operation of emergency services or
the housing of emergency service equipment, including, but not
limited to, fire stations, police stations, government garages hous-

ing emergency equ:pment and government buildings where
emergency service operations are carried out.

(9) “Hydraulic shadow™ means that area of land downsiream
from a dam that would be inundated by water upon failure of the
dam during the regional flood.

(10) “Maximum headwater” means the maximum water sur-
face elevation before overtopping would occur,

(11) “Maximum storage capacity” means the volume of water
in acre—feet capable of being stored behind a dam at the maximum
water surface elevation before overtopping would occur.

(12} “Minimum tailwater” means the water level downstream
from a dam at base flow.

{13} “Overtopping” means the flow of water over parts of a
dam which are not part of its spillway system.

(14) “Owner” means any individual, partnership, public utll-
1ty, company, cooperative, trust, corporation, association, state or
interstate agency, city, village, county or special purpose district
such as a drainage district or a public inland lake protection and
rehabilitation district which has title to adam or to the specific par-
cel'of land on which a dam exists,

{(15) “Principal spillway” means the primary structure for the
discharge of normat flow through a dam.

{16) “Qy¢” means the flood flow having a recurrence interval
of 10 years or a 10% chance of cccurring or being excceded inany
given year.

{17) “Q,5” means the flood flow having a recurrence interval
of 25 years or a 4% chance of occumng or bcmg exceeded in any
given year,

(18) “Qs¢” means the flood flow having a recurrence interval
of 50 years or a 2% chance of occurring or bemg exceeded in any
given year.

(19) “Qqeo” means the flood flow ‘having arecurrence interval
of 100 years or a 1% chance of ogcurring or being exceeded in any
given year.

(20) “Qapp” means the flood flow having arecurrence interval
of 200 years or a 0.5% chance of occurring or being exceeded in
any given year.

(21) “Qspo” means the flood flow having a recurrence interval
of 500 years or a (1,2% chance of occurring or being exceeded in
any given year.

(22) “Qiooo” means the flood flow having a recurrence inter-
val of 1000 years or a 0.1% chance of occurring or being exceeded
in any given year.

(23) “Reconstruction” means alteration of an existing dam in
amanner which affects its hydraulic capacity or structural integri-
ty. , : .
(24) “Regional flood” means a flood determined to be repre-
sentative of large floods known to have occurred in Wisconsin and
which may be expected tooccurona parttcular stream once in ev-
ery 100 years.

Note: Thereglonalﬂoodxsbaseduponastausucalana!ymsofst:eamﬂuw records

available for the watershed or an analysis of rainfall or runoff characierdstics in the
watershed or both. The flood frequency of the reglonal flood is once In every 100
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years, In any given year, there is a 1% chance that the regional flood may occur or
be exceeded.

(25) “Structural height” means the difference in elevation in
feet between the point of lowest elevation of the dam before over-
topping and the lowest elevation of the natural stream or lake bed
at the downstream {oe of the dam.

(26) “Structure for human habitation” means any structure
where persons would or could normally reside for a period of time
longer than 24 hours, including, but not limited to, private homes,
apartments, hospitals, hotels, motels, prisons, mobile homes, dor-
mitories and nursing homes. '

(27) “Submerged” means that the difference between the wa-
ter surface elevations upstream and downstream from adam is one
foot or less, .

(28) “Total splllway capacity” means the sum of the emergen-
cy spillway and principal spillway capacities of a dam.

History: Cr.Register, May, 1935, No. 353 off. 6-1-85; amn. (25). Regisler, April,
1987, No. 376, eff. 5-1-87,

NR 333.04 Compliance, (1) PRELIMINARY DAM HAZARD
RATING. (a) The department shall determine a preliminary dam
hazard rating accerding to the criteria in s. NR 333.06 for all exist-
ing dams. The preliminary dam hazard rating shall be determined
using available data for the regional fload, structural stability of
the dam, and downstream land use and land use controls.

(b) The department shall make its determination under par. {a)
and notify the owner of its determmauon accordmg to the follow-
ing schedule:

1. Proposéd dams prior to granting perrmssmn or approval
to construct;

2, Existing dams which are proposed to be reconstructed:
prior to granting permission or approval to reconstruct;

3. Existing dams which are ordered to be reconstructed: prior
to approving plans which are reqmred to be submitted to comply
with the order;

4. Other existing dams: after a floodplain zoning ordinance
adopted and approved pursuant to s. 87,30, Stats., is in effect for
the area downstream from the dam which is required to be regu-
lated under ch. NR 116.

{c) Any dam owner may request that the department reconsider
the preliminary dam hazard rating determination. The request
shall be accompanied by data or analyses supporting the owner's
objection to the preliminary dam hazard rating,
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{d) The department shall defermine whether or not to revise the
preliminary dam hazard rating within 20 business days after re-
ceipt by the department of a request submitted pursnant to par. (b).

(2) New pams. The design and construction of ali new dams
with plans and specifications approved by the department after
June 1,-1985 shall be in compliance with the requirements of this
chapter.

(3) Exaxstmvg pams. The owners of all existing dams shall
bring their dams into compliance with the requirements of this
chapter within 10 years after being notified of the dam’s prelimi-
nary dam hazard rating pursuant to sub. (1), unless ordered to do
s0 earlier under s, 31,19 (3), Stats.

(4) ENFORCEMENT. Administrative orders issued by the depart-
ment under s. 31.19 (5) may be enforced under ss. 23.50, 23.79
{3), 30.03, 31.23 (2) and 31,25, Stats.

History. Cr, Regmer May, 1985, No. 353, eff, 6-1-85,

NFl 333.06 Submission of plans, speclfications and
analyses, (1) PLANS AND SPECIFICATIONS. Plans and specifica-
tions shall be submitted to and approved by the department prior
to the construction of a new dam or reconstruction of an existing
dam.

"{2) HYDRAULIC, HYDROLUGIC AND STABILITY ANALYSES. Hy-
draulic, hydrologic and stability analyses prepared by a profes-
sional engineer registered in the state of Wisconsin shall be sub-
mitted to and approved by the department prior to the construction
of a new dam or the reconstrzction of an existing dam, These anal-
yses shall be conducted according to accepted engineering prac-
tice and shall include the following, at a minimum:

(a) Regmnal flood flows calcnlated in conformance with the
standards in s. NR 116.07 (3}, -

(b) Determination and delineation of the hydraulic shadow of
the dam including the floodway, using the standards in s. NR
116.07 (4), assuming that the dam is in existence and fails during
the regional flood, based on the site-specific worst case failure
condition of either flood wave or tailwater depth analyzed by rout-
ing of the regional flood. Failure shall be considered o occur ei-
ther at the maximum upstream water elevation, if overtopping
does not occur during the regional flood, or at the point of overtop-

in
P h%te Suggested dam breach parameters used for the breach analysis are gu en
in Table I. The values in Table I are based on assuming failure by avertopping. In
some cases, other values may be selected based on structural, geotechnical and
hydrologic data. See "DAM BREK — The NWS Dam Break Flood Forecasting Model™;

Hydrologic Research Laboratory, National Weather Service, National Oceanic and
Atmosphetic Administration; Users Manual; Nov., 1981,

Table I. Suggested Typical Ranges of Dam Breach Parameters

'Iﬁ:e of dam

Earth
Breach width (BB) 1/2 - 4 dam heights
Side slope of breach (Z) 0-1
Failure time (TEH) 0.5 -4 hrs

Concrele Gravity ’ _Conc_rete Arch
Some multiple of ' “Total dam width
monolith widths o
0 ‘ ’ Valley wall stope
0.1-0.5 brs Near instantanecus

(say TFH = 0.1 hrs)

(¢) Determination of the dam hazard rating using the criteria
in s. NR 333.06. '

(d) Determination and delineation of the floodplain with the
dam nonexistent, including the floodway, using the standards in
5. NR 116.07 (4).

“(e) Design flood flows, based on the hazard rating and the hy-
draulic design standards in s, NR 333,07,

(fy Calculations for routing of the design flood through the
structure. Stamng conditions for the routing shall be at the normal
pool and minimum tailwater elevations,

{g) Stability analyses of the dam, which consider sliding, over-
turning and foundation failure during base flow conditions and at
maximum headwater conditions during routing of the design
flood through the dam,
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{3) EsmiMATED COSTS. The estimated cost of construction of
the new dam or reconstruction of the existing dam, and the esti-
mated cost of restoring the reconstructed existing dam fo a safe
condition, shall be submitted to the department prior to the
construction of a new dam or reconstruction of an existing dam,

History: Cr. Register, May, 1985, No. 353, eff. 6-1-85.

NR 333.06 Land use and land use control classifica-
tlons and dam hazard ratings. (1) GeNEraL. Forthe purpose
of determining Iand use and land use control classifications and
hazard ratings for dams under this section, the floodway and
floodfringe downstream from the dam shall be delineated as spe-
cified in 5. NR 333.05 (2) (b) for the floodway and floodfringe of
the hydraulic shadow and as specified in s. NR 333.05 (2) (d) for
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the floodway and floodfringe of the floodplain with the dam non-
existent,

(2) LAND USE AND LAND USE CONTROL CLASSIFICATIONS. (a)
Land use classifications. The existing land use downstrearn from
an existing or proposed dam shall be classified accordmg to the
following criteria:.

1. *Class IA’. Land use downstream from a dam shall be clas-
sified as class TA if:

a, There are no campgrounds in the ﬂoodway of the hydraulic
shadow;

. b. There are no campgrounds in the floodfringe of the hydrau-
lic shadow that would be inundated to a depth greater than 2 feet
upon failure of the dam during the regional flood;

¢. All other development within the ﬂoodway of the hydrau-
lic shadow is in conformance with the standa:ds ins, NR 116.12
(1) and (2); and

d, Al other development within the ﬂoodfrmge of the hy-
draulic shadow is in conformance with the standards in s. NR
116.13 (2) to (10).

2. Class IB. Land use downstream from a dam shall be classi-
fied as class IB if:

a. There are no campgrounds in the floodway of the hydraulic
shadow;

b. There are no campgrounds in the floodfringe of the hydrau-
lic shadow that would be inundated to & depth greater than 2 feet
upon failure of the dam during the regionat flood;

¢. All structures for human habitation and government emer-
gency service facilities within the hydraulic shadow are in confor-
mance with the standards in s. NR 116.12 (1) and (2) for develop-
ment in the floodway of the hydraulic shadow and in conformance
with 5. NR 116.13 (2) to (10) for development i in the ﬂoodfnnge
“of the hydraulic shadow; and

d. All other development in the floodplain with the dam non-
existent is in conformance with the standards in s, NR 116:12 (1)
and (2) for developmentin the fioodway of the floodplain with the
dam nonexistent and in conformance with the standards in s. NR
116.13 (2) to (10) for development in the floodfringe of the flood-
plain with the dam nonexistent.

. -3, Class II. Land use downstream from a dam shall be classi-
fied as class TTif: :

a. There ate no campgrounds in the ﬂoodway of the flood-
plain with the dam nonexistent;

b.” There ate no campgrounds in the floodfringe of the flood-
plain with the dam nonexistent that would be inundated to a depth
greater than 2 feet or subjected to velocities in excess of 2 feet per
second upon failure of the dam during the regional flood;

¢. All structures for human habitation and governinent emer-
gency service facilities within the floodplain with the dam nonex-
istent are in conformance with the standards in s. NR 116.12 (1)
and (2) for development in the floodway of the floodplain with the
dam nonexistent and in conformance with the standards in s, NR
116.13 (2} to (10) for deveiopment in the floodfringe of the flood-
plain with the dam nonexistent; and either

d." There are structures for human habitation or government
emergency service facilities within the hydraulic shadow outside
the floodplain with the dam nonexistent which are not in confor-
mance with the standards in s. NR 116.12 (1} and (2} for develop-
ment in the floodway of the hydraulic shadow or ate not in confor-
mance with the standards in s, NR 116,13 (2) to (10) for
development in the floodftinge of the hydraulic shadow; or

¢. There is development other than campgrounds, structures
for human habitation, or government emergency service facilities
within the floodplain with the dam nonexistent which is not in
conformance with the standards ins. NR 116.12 (1) and (2) for de-
velopment in the floodway of the floedplain with the dam nonex-
istent or in conformance with the standards in s. NR 116.13 (2} to
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(10) for dcvelopment in the floodfringe of the floodplain with the
dam nonexistent,

4, ClassTII. Land use downstream from adam shall be classi-
fied as class O if;

a. There are campgrounds in the floodway of the floodplain

" with the dam nonexistent; or

b. There are campgrounds in the floodfringe of the floodplain
with the dam nonexistent which would be inundated to a depth
greater than 2 feet or subjected to velocities in excess of 2 feet per
second upon failure of the dam during the regional flood; or

c. There are structures for human habitation or government
emergency service facilities in the floodplain with the dam nonex-
istent which are not in conformance with the standards in 5. NR
116,12 (1) and (2) for development in the floodway of the flood-
plain with the dam nonexistent or nof in conformance with the
standards ins. NR 116.13 (2} to (10) for development in the flood-
fringe of the floodplain with the dam nonexistent. -

(b) Land use control classifications. Existing Iand use conirols
in the area downstream from an existing or proposed dam shall be
classified in accordance with the following criteria:

1. Class IA. Future land use within the hydraulic shadow is
required to conform to the criteria specified in par. (a) 1, through
a zoning ordinance adopted and approved pursuant to s. 87.30,
Stats., or through restrictive covenants, easements, or other ap-
propriate legal arrangements between the owner of the dam and
the owners of all property within the hydraulic shadow.

2. Class IB. Future land use within the hydraulic shadow is
required to conform to the criteria specified in par. {(a) 2, through
a zoning ordinance adopted and approved pursuant to s, 87.30,
Stats., or through restrictive covenants, easements, or other ap-
propriate legal arrangements between the owner of the dam and
the owners of all property within the hydraulic shadow.

3. Class II. Future land use within the floodplain with the dam
nonexistent is required to conform 1o the criteria specified in par.
(&) 3. a. to c. through a zoning ordinance adopted and approved
pursuant to s. 87,30, Stas., or through restrictive covenants, ease-
ments, or other appropriate legal arrangements between the owner
of the dam and the owners of all property within the floodplain
with the dam nonexistent.

4. Class OI Future land use within the hydraulic shadow or
the floodplain with the dam nonexistent is not required to conform
to the criteria specified in par. () 1., 2. or 3. a, to ¢. through a zon-
ing ordinance adopted and approved pursuant to s. 87.30, Stats.,
or through restrictive covenants, easements, or other appropriate
legat arrangements between the owner of the dam and the owners
of all property within the hydraulic shadow or the floodplain with
the dam nonexistent.

(3) DAM HAZARD RATINGS. (a) A hazard rating of IA, IB 11,
or HI for all existing and propesed dams shall be determmed inac-
cordance with Table .

Table 1T
LAND USE LAND USE
CLASSIFICATION | CONTROL _ HAZARD
CLASSIFICATION RATING
1A TA TA
1A e 1B B
B TA B
IA,IB, or Il Ik I
I IA,IBorI 10
1A, 1B, II or Iif m il
m IA,IB,Oor I jH

(b} The owner of a dam may request that the depamnenl change
the hazard rating of an existing or proposed dam by submitting in-
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formation which demonstrates that the tand use and land use con-
trols downstream from the dam meet the requirements for a differ-
ent hazard rating. The depattment shall advise the owner of its
action on the requested change within 30 business days after re-
ceiving the request :

History: Cr. Register, May, 1985, No. 353, eff 6-1-85.

NR 333.07 Hydraulic design and safety require-
ments. (1) SiZECLASSIFICATION. All proposed and existing dams

WISCONSIN ADMINISTRATIVE CODE 32

shall be classified by size according to the following:

(2) Minor dams are those dams with less than 15 feet of struc-
tural height and less than 300 acre—feet of maximum storage ca-
pacity.

(b) Major dams are those dams wnh 15 feet or more of structur-
al height, or 300 acre—feet or more of maximum storage capacity.

' (2) MINIMUM HYDRAULIC CAPACITY. Except as provided in sub.
(3), all proposed and existing dams shall have the minimum hy-
draulic capacity shown in Table ITI.

‘ Table ITIT
Required Spillway Design Capacities

Dam Hazard Rating Size Classification Minimum Principal Minimum Total
' - o Splllway Capaclty Spillway Capacity

_Ciass TA (Low) Minor Qo : Qso
‘ Major Q1o ' Qso

Class IB (Low) Minor _ Qo Qioo.

: - Major Qzs Q200
‘Class I . . Minor Qzs Q200
(Significant) Major Qs0 _ _ Qs00

' Class IH (High) Minor Qso S . Qso0
Major Q100 Quo00

(3) REDUCED REQUIREMENTS. {2) Unless the department deter-
mines that public safety requires full compliance with the substan-
tive requirements of this rule, all dams which will be submerged
by fiows less than the minimum hydraulic capacity specified in
Table 1T shall be designe;d to pass the flow of the river at submer-
gence,

(b) Any owner may prowde documentation to ]usufy a differ-
ent spiliway capacity from that specified in Table III. The depart-
ment shall review such documentation and may approve the spill-
way capacily proposed by the owner if it determines that such
capacity will not result in an additional hazard to life, health or
property when compared to the capacity specified in Table 11T,

(4) SaFETY MEASURES. The owners of all new and existing
dams shall comply with the following safety measures:

(a) The owner shall have an adequate operation, mspectxon and
mainferance plan for the dam.

(b) The dam shall be structuralty stable for any flow condmon
up to and including the design flood flow,

(c) An adequate emergency action plan shall be prepared for
the area downstream from the dam in consultation with the locat
unit of government and concurred in by the division of emergency
government,

{d} Documentation showing that the requirements of pars. (a)
to (c) have been met shall be submitted to the department for ap-
proval. The department shal review and approve or disapprove of
the documented safety measures in writing within 45 business
days after the depariment receives the documentation,

History: Cr. Register, May, 1985, No. 353, ¢ff. 6-1-85.

NR 333.08 Construction. (1} Construction of a new dam
or reconstruction of an existing dam may not begin until the de-
partment approves the plans and specifications submitted under
s. NR 333.05.

(2) Alterations to any plans or specifications that were ap-
proved by the departmentunder s. NR 333.05 which will affect the
flood flow capacity or structural integrity of a dam shall be ap-
proved by the department before construction or reconstruction of
the dam,

{3) Al dams shall be constructed or reconstrucied under the
supervision of a professional engineer registered in the state of
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Wisconsin or arepresentative of an engineering company licensed
to do business in the state of Wisconsin. The supervising engineer
shall, within 10 days after completing the construction or recon-
struction of a dam, submit a statement indicating that the dam was
constructed or reconstructed in accordance with the plans and
specifications approved by the department under s. NR 333.05.
(4) As-built plans shall be submitted to the department within
30 business days after the completion of construction or recon-
struction of a dam, :
History: Cr. Register, May, 1985, No. 353, eff. 6«1-r85

NR 333.0¢ Bonding. (1) GENERAL REQUIREMENT. () Ex-
cept as provided in par. (b), the owner of a dam shall file a bond
with the department prior to the commencement of construction
or reconstruction of the dam, The bond amount shall equal the es-
timated cost of restoring a reconstructed dam to a safe condition
or the cost of constructing or reconstructing the dam, whichever
is less, based on the cost estimate submitted by the owner under
s. NR 333.05 (3).

(b) Where the owner is a state or interstate agency or a city,
county, village, special purpose district or other unit of govern-
ment, a bond is not required if the owner demonstrates to the de-
partment’s satisfaction that it has made or will make sufficient
funds available to construct or reconstruct the dam or to restore the
reconstructed dam to a safe condition, whichever is less expen-
sive,

{2) NorFicArioN. As part of its approval of the plans and spec-
ifications submitted pursuant to s. NR 333.05, the department
shall notify the applicant of the required bonding level.

{3) BOND REQUIREMENTS. (a) The bond filed with the depart-
ment in the required amount shall be conditioned upon faithful
performance of all of the requirements of ch. 31, Stats., the provi-
sions of this chapter, and the conditions of any permit or order is-
sued to the applicant for the dam pursuant to ch. 31, Stats.

(b) At the option of the applicant, either a performance bond
or a forfeiture bond may be filed.

{c) The bond shall be issued by a surety company ticensed to
do business in the state of Wisconsin,

(d) Each bond shall provide that it may not be canceled by the
surety company or the owner without the department’s consent.

N
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(¢) The bond shall be made payable to the department,

(4) ReLease, The department shatl release or authorize the re-
lease of the applicant’s bond within 20 business days after the re-
ceipt of a request for release if the depariment finds that the
constniction or reconstruction has been completed in accordance

with the plans and specifications approved by the department.
History: Cr, Register, May, 1985, No. 353, ff. 6-1-85.
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